Abstract: The enzyme which transfers the CH3-group of S-adenosylmethionine to the nitrogen atom of (S)-tetrahydroberberine and (S)-stylopine is found to occur in a number of plant cell cultures originating from species containing alkaloids; it is located at an important branch point in isoquinoline alkaloid biosynthesis.
Protopine and benzophenanthridine alkaloids are prominent members of the large group of isoquinoline alkaloids in higher plants. Previous work has verified the incorporation of the N-methyl derivatives of canadine and stylopine into both classes of alkaloids [1,2].
Takao et al. [3] further demonstrated that only the cis-N-methyl derivatives of tetrahydroprotoberberines can be stereospecifically metabolized into the benzophenanthridine type and protopine type skeleton. As part of our investigations involving the elucidation of reaction sequences in the isoquinoline biosynthesis~ we searched for that enzyme which catalyzes the N-methylation of tetrahydroprotoberberines. The enzyme was assayed for its catalytic activity by using (14CH3)-S-adenosyl-L-methionine (SAM; 2 nMol) and (R,S)-canadine (10 nMol) as a substrate at pH 8 (glycine-NaOH buffer) in a total volume of 300 ~l containing 50-300 pg protein. The enzyme reaction was followed by monitoring the transfer of radioactivity from the aqueous into the isoamyl phase [4] formed at the quaternary stage (the substrate being columbamine and not tetrahydrocolumbamine) [6] and since quaternary alkaloids cannot diffuse or be transported across the membrane of the specific vesicle in which they are formed [7] , the question that remains is how (S)-canadine and (S)-stylopine, both acceptors for the methyl group, are formed. There are at least two possibilities: either quaternary protoberberines are stereospecifically reduced to their tetrahydro counterparts with (S)-configuration, which serve as substrates for the N-methylating enzyme, or (S)-canadine is formed from (S)-tetrahydrocolumbamine by a yet to be discovered methylenedioxy bridge forming enzyme acting on this substrate rather than on the quaternary alkaloid columbamine [6] . 
